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ABSTRACT 





This work developed in Brazilian and Peruvian floodplains (varzea) in order to propose agro technological models to increase the resilience of open and complex 
systems, as flooded environments of the Amazon River in front of extreme climate events, such as the severe flooding of recent decades. The results showed favorable 
scenarios to increase resilience in pilot environments studied from introduction of high hydroponic gardens, aquaculture and modernization of handcraft activity, in 
both countries, allowing riparian communities, farmers, fishers and artisans increase its activities over the full period and defeso scenarios, culminating with 
productive inclusion of these traditional communities in situations of extreme climate events. 


1. INTRODUCTION 

The scenario for the development of the Amazon is still a long way from the ideal 
socioeconomic standard, particularly for the river population of the flooded 
neighborhoods, the so-called floodplains. This population lives with very differ- 
ent climatic seasons throughout the year, such as periods of flooding and periods 
of drought. These alternate and provoke very peculiar dynamics to the region and 
the way of life of this population. In accordance with Malecki (1997) the concept 
of regional development is introduced as the qualitative or structural features ofa 
region's economy, as opposed to its sheer size or growth rate. Then, in the ripar- 
ian's communities on the Amazon, the qualities of this development needs appear 
with a quality economy, where the solidarity practices could be a difference in 
environments with climatic disturbances. 


The high potential of these floodplains, because of the diversity of the flora and 
fauna, could be an important factor in the processes of rural development of the 

Brazilian and Peruvian Amazon. However, the low productive technological lev- 

els in agriculture and fishing result in handicraft models of production with a low 
added value and low economic income for this population. The empowerment 
from these communities about the economic potential useful of biodiversity prod- 
ucts could varied as observed Vasconcelos e Vasconcelos (2009). They verified 
that“... in function of relationships depend on the mutual commitment of the part- 
ners involved, who remain in the relationship only for as long as they choose to. 

The intentions of the partners depend on commitment rather than on external 
anchors and partnership can only exist if there is mutual trust between partners. 

It implies that trust is one coping mechanism by which actors can respond to risk 
and uncertainty in communities. This is especially prevalent at a time when anew 
climate of risk increases public sensitivity to the levels of risk, which they may 
face”. Therefore, the environments of development on Amazon riparian ecosys- 

tems could kept if the component mutual trust on communities’ contexts exist in 

fact, and how it could maintained for a time.. 


At present, these riverside communities have faced during the last decades cli- 
matic global and local changes, marked by severe floods and drastic periods of 
drought. These usually bring municipalities to a state of public calamity in the 
Pan-Amazon. These scenarios have a daily effect on the day-to-day lives of the 
Amazon riverside populations, specifically on their houses and their methods of 
production in fishing and agriculture. In this context, the present project has as its 
general objective the collective construction and implementation of agro- 
technologies for flooded areas, allowing Peruvian and Brazilian river communi- 
ties to produce in an efficient and modern way, even when facing situations of cli- 
matic changes. 


2. OBJECTIVES 

In view of global and local climatic changes, the general objective of this project 
was to propose sustainable development models for riverside communities in the 
floodplains ecosystems of the water basin of Peru and Brazil. This would done 
through the introduction of agro-technologies capable of complementing tradi- 
tional fishing and agriculture activities, thus improving the income and standard 
of living of this population. These agro-technologies consisted of elevated vege- 
table gardens with hydroponic systems for vegetable growing, the introduction 
of agricultural net tanks and mechanization of handicraft activities. These tech- 
nological innovations in flood-prone areas are necessary due to climatic global 
and local changes that cause severe flooding and these, in turn, invariably affect 


production methods of riverside populations, making it difficult for these popu- 
lations to be included in promising economic scenarios. 


Specific objectives may classified in the following way: 

> Objectives of awareness of scenarios in the floodplains areas studied (pilot 
sites) in both countries. 

1. Carrying out ethno-botanic surveys in the floodplains studied. 

2. Carrying out socio-economic surveys 

3. Carrying out cultural surveys 


4. Carrying out water resources surveys. 


> Objectives concerning the training of riverside peoples as to agro- 
technological innovations 


1. Carrying out training workshops in aquaculture. 

2. Carrying out training workshops in hydroponics. 

3. Carrying out training workshops in agro-ecological practices. 

4. Carrying out training workshops in handicrafts. 

> Objectives concerning the training of riverside populations in study sites as 
to the Implementation of Agro technologies introduced. 

1. Implementation of elevated vegetable gardens at 100 m? 

2. Implementation of tank net Systems of Aquaculture 

3. Implementation of infrastructure for handicraft activities. 

3. METHODOLOGIES 

This project developed in the eco-systems of the Peruvian and Brazilian 

floodplains, specifically in two Peruvian communities, San Jacinto and San 

Regis, and in Brazil in the communities of Tapara Grande and Urucurituba 


(2°24'52” S and 54°42'36” O). 


The methodologies concerning ethno-botanical, aquatic, socio-economic and 
cultural surveys in the communities that studied in both countries were based on: 


A-— Attainment of samples by selection of families in the communities studied, 
based on extracts or conglomerates. 


B—Application of structured and semi-structured questionnaires to the families. 
C—An analysis of the narratives and non-parametric analyses of the data. 
4.RESULTS 


The results obtained can classified as follows: 
I. Results of diagnostics: 
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1.1 Ethno-botanical diagnostics of floodplains in Brazil 2.2 Implementation of fish-farming Units of Tank Nets in the communities of 
Tapara Grande and Igarape do Costa in Brazil 
1.2 Ethno-botanical diagnostics of floodplains in Peru 
2.3 Implementation of elevated vegetable gardens in the communities of Tapara 
1.3. Cultural diagnostics in the floodplains of Brazil Grande and Urucurituba in Brazil 


1.4 Diagnostics of fishing resources in the floodplains of Peru In this way, some of the above results shown below: 
Ethno-botanical diagnostics of the floodplains in Brazil. 
2. Results of the Agro-technological Interventions: 
2.1 Implementation of the Aquaculture Units in the Communities of San Regis One of the aspects of the ethno-botanical diagnostics can found in table | below: 
and San Jacinto, Peru 


Table 1. Useful species to the Sao Ciriaco, Urucurituba, Santarem Para community. 


|| ~CommonName | Family | Species se 
pt | Squash Nitritivefcommercial 
4p Ree Therapeutic 
pS | Aloe Therapeutic 
| 6 | Bacury | Clusiaceae | Rhteedia brasiliensis (Mart. Planch. & Triana | Nuutritive/bait 
| 8 | LargeBanana | Musaceae | Musasp, | Nutritive/commercial 
| 9 | MariquitaBanana | Nutritivefcommercial 
p14 | SugarCane | Nvtritivercommercial 
p16 | Carmilitanag | Therapeutic 
21 | Chicory Pf Netritivercommercial 
(27 | LemonBalm fo Ntritivertherapeutic 
28 | MilkBeans | Nttritve 
32 | Mint Ntritiveltherapeutic 
36 | uct Therapeutic 
pat | Marup Therapeutic 
(42 | Masten | Therapeutic 
| 44 | Watermelon | Nttritivefcommercial 
p45 | Melon | Nettie 
46 [|  Murvct Nutritive 

p47 | Ving Bait 

St | Peppers | Nitritivercommercial 
| 52_| Stone Breaker | PT herapeutic 
p53 | Okra Nitritivefcommercial 
Cabbage | Nvtritive/commrcicl 
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Ethno-botanical Diagnostics of floodplains in Peru. 
One of the aspects of the ethno-botanical diagnostics of the floodplains in Peru can found in Table 2 below: 


Table 2. Species useful to the community of San Jacinto, Nauta, Peru 


a a A pan majees qe don ah, Fruas comestibes 
Annona 
So 
Apocynaceae a 

Tabernammoniaa marigefina | _letosamngo | ——SS~S~SSCS 
oe eS 
Arecaceae ——— — 
— eens 
Bombacaceae —— 

atsiadlichopods a 
Cehsraae ‘(arene maroc 
Podecals rate ‘| —taacanayocapi —_(madeeble———SSSOSCS~S 
(chorea ati a 
Swarta aero 
Patiavehing __————~dstC~C*~‘iéie Cid SSSCSCS~S~S~S 
Fabaceae — ; 

Semanacrphla———~+|eunila | __——SSC~*S 

gawruna————~di~SCttins ii SCSCSC~S 
Se 2 
Nore 
Nsaceae [Sogn long a 
: —_ asa construccion de casas para las vigas ysoleras 


Smneapaicdaa —_—+(|iamnmes | SSCS 
ileiapioea |e toe 
cpm Pe 

Rubiaceae 
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Cultural Diagnostics in the floodplains of Brazil. 
Some aspects studied of the cultural diagnostics of the floodplains of Brazil: 


“From the way along the Tapajos River as far as the Amazon, where the Tapara 
Grande and Sao Ciriaco communities are found, some questions arose through- 
out our work, such as: Who is the floodplains half-breed (caboclo)? Is there one 
specific type or do his characteristics deny this unification? How do they live and 
survive in such adverse conditions? What is the conflict like between their reli- 
gious beliefs and the challenging weather conditions of the gigantic Amazon? 
How can technology help them and not make them even more dependent on out- 
side help, whether it be of public or private initiative? In addition, finally, what is 
the philosophy of this floodplains caboclo? 


With the interviews, the first impression was that the Caboc/los would not aban- 
don their common sense, as if a visit in loco could made by means of electronics, 
the mobile phone in particular. However, to see those during the floods, with the 
Amazon waters flowing below their homes, made all the difference. As stated 
above, these are fighting men and women, propelled by the desire to make the 
most of the land and water that give them their fruit and daily teachings. The phi- 
losophy of the floodplains caboclo is full of criticism for the absence of the State, 
for the religions which do not fulfill their imaginary, for the projects that make 
promises but never reach lasting and efficient goals, for the swindlers who 
encroach upon their economy, and the best: their reflections upon a life that never 
ends its fight for survival.” 


Diagnostics on Fishing Resources in floodplains of Peru. 
Some of the aspects of the results of the Diagnostics of the Fishing Resources in 
the Floodplains, in the region of NAUTA, Peru: 


Fish 

Fishing in the Amazon is important for the subsistence of the local population as 
well as an economic activity. In the Jacinto Lake, the fish are abundant and con- 
stitute an important source of nourishment for the communities of the Amazon, 
especially in the basin of the Maranon River. The variety of the fish in the Ama- 
zon Basin accompanies its size. It estimated that there are around 2,500 to 3,000 
species of freshwater fish in the entire Amazon region. We have to take into 
account that at present our knowledge of the fish species of the Amazon region is 
still incomplete, there being today still many species without a formal descrip- 
tion, resulting in their mistaken inclusion under a common denominator. 


Composition 

In the two evaluations that were, performed 41 species of fish were identified, dis- 
tributed in 5 levels and 13 taxonomic families. The general list of species regis- 
tered as sampling points in the evaluated Jacinto Lake can found in Attachment 
XX. 


As regards the composition by accumulated levels, the Characiformes (also 
called Caracoideos), showed a wealth of 24 species that represent 58.54%, fol- 
lowed by Siluriformes (catfish), 8 species that represent 19.51%, Perciformes 
(fish with bones in their fins), accounted for 7 species representing 17.07%, 
Beloniformes (needlefish), 1 specie Osteoglossiformes (fish with bony tongues), 
1 species that together represent 4.88% of the total of the richness registered in 
the Jacinto lake. 


According to what can observed in Figure 01, the type with the largest number of 
species in the evaluations performed is the Characiformes, with an equal number 
of species (12). The Beloniformes and the Osteoglossiformes only registered in 
the first fishing evaluation. The richness of the Si/uriformes species maintained 
in both evaluations, although the Perciformes type increases in a species of the 
second evaluation. 
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Figure 01. Number of fish species according to the existing types in the 
fishing evaluations of Jacinto 


As to the composition by families as a whole, in the two samplings (Table 3) the 
greatest wealth of species corresponds to the Serrasalmidae family 
(Characiformes) with 8 species (19.51% of the total registered), followed by the 
Cichlidae family (Perciformes) with 7 species (17.07%), followed by the 
Curimatidae family (Characiformes) with 6 species (14.63%) closely followed 
by the Anastomidae families and Loricariidae with 4 species each representing 
each one 9.76%, flowed by the Pimelodidae family with 3 species representing 
7.32%, subsequently are located the Characidae and Prochilontidae families 
with 2 species each and a 4.88% representation per family, and finally the 
Acestrorhynchidae, Cynondotidae, Osteoglossidae, Erytrhirinidae and 
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Doradidae families with one species each in these families and together repre- 
senting 12.20%. 


Table 3. Composition of fish species 


Orden taxemice 


| Siluriformes | 


| Siluriformes | 
_>a are 





PS Characiformes 
a Sa 


The number of families and species registered was greater in the first sampling 
(11 families and 21 species) than in the second sampling (10 families and 20 spe- 
cies); there was no register of the occurrence of some families in the two succes- 
sive samplings (Cynondontidae and Osteoglossidae appear in the first sampling, 
while Erythrinidae and Doradidae occur in the second sampling). 


Abundance of fish 

For an analysis of abundance, the density of the Nekton organisms was studied 
(N° of individuals/tosses (thrown), in the two sampling points located in Jacinto 
Lake. The results of this abundance of fish is larger in the second sampling in 
terms of the quantity of individuals captures (226) as compared to the first sam- 
pling where only 113 individuals were captured. 


Results of Agro-technological Interventions 

The empowerment of communities about aquiculture technology was fabulous, 
they really were happy when they are implement net-tanks into river water, both 
in Brazil as Peru. The success of aquiculture in these pilot sites could be in func- 
tion of the fact that Wahid (2016) observed, that “Building capacity at local level 
is an important ingredient for sustainable development, as it not only provides 
local stakeholders with an opportunity to participate in decision-making, but 
also enables “community ownership”, a key component of empowerment.” 
Therefore, the status of ownership in contexts of riparian communities in Ama- 
zon Biome is essential for sustainability or not of the technological projects. Of 
course, that this has a positive or negative correlation with community empower- 
ment level variable. Hopes on riparian productive environment that ownership 
status of traditional people could increase the empowerment agro technological 
local status. 


A. Aquaculture Units in the San Regis and San Jacinto, Peru, communities. 





B. Elevated vegetable gardens in communities of Urucurituba and Tapara 
Grande, Brazil 





Figure 2 - Aquaculture Units in the San Regis and San Jacinto, Peru and 
elevated vegetable gardens in the communities of Urucurituba and 
Tapara Grande, Brazil. 


Second Palmisano et al (2016), studding different methodologies for rural devel- 
opment construction, observed that a manner to do this could be for each Local 
Action Group applies the Strengths, Weaknesses, Opportunities and Threats anal- 
ysis in order to identify for its own rural municipalities the strategic elements to 
which it will allocate the European Agricultural Fund for Rural Development 
budget. This methodology must be efficient if all of rural families has some level 
of consense between then, because the methodology is qualitative and subjec- 
tive. In this form, works of Oliveira et all (2016, 2017a, 2017b), that use non para- 
metric analyses by Ethnobotany studies, could be better and more determinant to 
local development research, because statistical tests and variables, like Index of 
Value Importance, Relative Frequency, Level Fidelity and Rank Order Priority 
give more precious data. 
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Finally, and second Malecki (1997), the technological capability is closely 
related to capability in Regional development. Economic change, technological 
change, is an evolutionary process. Therefore, the new agrotechnologies that we 
bring with this project on flooding plains environments needs a time for empow- 
erment for communities. This is a typical evolution of the technological process 
on Amazon Biome. The Amazonian time of empowerment could be longer in 
some communities or shorter in others, because de distinct levels of resistance, 
considering this experience, an individual experience more than collective expe- 
rience. 


CONCLUSIONS 

The Program of Strategic Actions (SAP) to elaborate for the GEF Amazon pro- 
ject must necessarily take into consideration in its matrix, elements such as the 
scenarios produced in the environments studies, like the agro-technological, envi- 
ronmental and socio-economic scenarios in floodplains eco-systems (chapters 2, 
3 and 4). These scenarios showed the current situation, in the period of 2013- 
2015, of the five floodplains investigated, three of these in Brazil and two in Peru. 


As to the agro-technological scenarios, the low technological level of the means 
of production in agriculture and small-scale fishing in both countries, as well as 
the low production volume and income of the riverside families observed. Diffi- 
culties in the formal elaboration of contracts with fishing and food companies in 
both countries are an obstacle to the sustainability of agriculture and small-scale 
fishing in floodplains areas. Such difficulties occur precisely because of the low 
technological levels in production systems that cannot attain efficiently a contin- 
uing supply throughout the year. This scenario explains the need for improving 
agriculture and fishing activities of the floodplains communities as an important 
instrument of productive inclusion of these players in global markets, in the face 
of climatic changes. 


From the environmental perspective, the scenarios observed were of low envi- 
ronmental damage in both countries, since the form of production is extractive, 
where the native enters the woods and rivers of the floodplains to gather fish, 
fibers, wood, fruit and seeds on a small scale. However, the tendency is that the 
volume of products of this biodiversity to extract from the forests and rivers of 
the floodplains will grow, due to the population increase of this rural population. 
Therefore, this scenario would inevitably imply in the reforestation of high eth- 
no-botanical species for these communities as well as the implantation of aquari- 
ums. 


As to socio-economic scenarios (chapter 2), low income levels must be high- 
lighted but social quality of life of the riverside populations doesn't always fol- 
low the same pattern, considering that food and education are present although 
health and transportation are still an obstacle to the improvement of living condi- 
tions. Associated with this, issues such as the level of happiness and the level of 
hope of this population are important factors to observe in socio-economic sce- 
narios, seeing, as there is no linear correlation between an increased income and 
happiness. 


As to energy scenarios in floodplains eco-systems, it can see that the riverside 
populations are dependent, in both countries, on non-renewable fuels such as gas- 
oline and diesel, used to light houses, for household appliances and boats. As a 
result, the waste of these products in the forests lowers the sustainability level of 
the floodplains environment in the Amazon River basin. Besides this, the use of 
these fuels contributes to the increase of the greenhouse effect through the 
release of gases such as CO2. These scenarios call for decision making that will 
urgently incorporate the use of renewable energies, such as solar energy, wind 
energy or hydroelectric energy (small turbines). 


As to scenarios of the political agenda, there exist in both countries programs of 
the federal government devoted to riverside populations in a situation of poverty 
or extreme poverty. The areas of poverty in floodplains eco-systems are in 
defined zones, usually in distant regions, resulting, therefore, in a varied mosaic 
in flooded surroundings. The political forms in which floodplains farmers and 
fishermen are organized shows that in a situation where there is more organiza- 
tion (cooperatives, associations or groups) the poverty level is lower and the less 
the organizational status of the riverside population the greater the poverty. 


Finally, a systemic analysis of different scenarios as well as an intercession 
between them, the points of constraint and emergency in each one, leads us to 
elaborate strategies of action (SAP) that will prove more efficient and better bal- 
anced as to actions for local development with preservation of the environment, 
in face of global climatic changes. 
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